This document i s a compilation o f container information and describes the standard waste containers t h a t w i l l be used f o r shipment t o the Central Waste Complex. It i s t o be used
Introduction
This report identifies waste containers commonly used for shipment of waste on the Hanford Site and their corresponding volumes for treatment, storage, and disposal, as well as their footprint areas. The containers discussed herein are identified from the Hanford specifications used to procure containers used for the storage or disposal of waste. The main purpose of this report is to ensure consistency in the use of internal and external volumes of waste containers for treatment, storage, and disposal purposes.
The container information addressed in this report was compiled from a variety of sources and is intended to be used as a reference for Westinghouse Hanford Company (WHC) staff and potentially for waste generators. The following sources were used to develop this report: operational personnel at the Central Waste Complex (CWC), ANSI MH2-1991 MH2- , 1994 Solid Waste Forecast Database, Solid Waste Information Tracking System, HS-V-P-0045, WHC-S-0456, and the Radioactive Hazardous Waste Materials Packaging Directory (WHC-SP-1070).
This report divides containers into drums (Section 3.0), boxes (Section 4.0), long-length equipment containers (Section 5.0), and other containers (Section 6.0). Each section provides a table that details container dimensions and volume. Although numerous types and sizes of containers exist and may be used at Hanford, only those containers considered "most-likely" to be handled at Hanford are included in the tables. Assumptions for each of the table's calculations are provided along with the tables in the following sections.
Unless noted otherwise, all volumes represented in this report are in cubic meters, areas are in square meters, and container dimensions are in meters. The tables list the most commonly used names for the containers.
Drum equivalents are convenient units of measurement. The drum equivalent of a container is defined as the number of standard (1A2) 208-liter drums that would be displaced if that container were stored in a building instead of the standard drums. The drum equivalent of a container is the ratio of the storage volume of the container divided by the storage volume of the standard 208-liter drum. Means for calculating storage volumes and drum equivalents are provided in each section and are included in Tables 3-1 through 6-1. 
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Assumptions
The following assumptions were used to calculate the reported storage, treatment, and disposal volumes as well as to assess the drum equivalents for each container. Storage volumes are based on a "reference height," which is the height of a 1A2 208-liter drum plus the height of the pallet on which this drum is placed (0.886 meter drum height + 0.13 meter pallet height = 1.016 meters). Thus, even if a container has a different height (for example, the 61-liter drum), this reference height is used to calculate a reference volume.
In order to assess the number of containers that could be stacked, the midpoint of the highest layer of the specific container is limited so that it does not exceed 10 feet.
Small drums are either placed on pallets without being stacked or are placed on top of t w 208-liter drum tiers.
Aisle space is 3 feet (0.9 meters). This distance is maintained between rows of containers and between any container and a building wall.
Drums are placed on pallets that are 1.22 meters wide hy 1.22 meters long by 0.13 meters high, unless the drum is greater than 208-liters, in which case the drum is placed on a pallet that is 1.63 meters wide by 1.63 meters long by 0.13 meters high.
Each tier of drums must have a pallet between tiers.
Drums are stored on pallets that are arranged side-by-side in rows. The rows are one pallet wide with 0.9 meters of aisle space between rows and building walls. The ends of the rows cannot come within 0.9 meters of any wall.
Boxes and long-length equipment containers are not stored on pallets. They are placed on twoby-fours or directly on the floor of the building.
Long-length equipment containers cannot be stacked and must have aisle space on all four sides; however, twu long-length equipment containers can he placed side-by-side lengthwise.
For other containers (Table 6 -I), if the internal dimensions are unknown, then the external dimensions are used.
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WHC-SD-WM-CSD-005, Rev. 0 The following bullets explain the hasis for calculating treatment, storage, disposal, and footprint values.
Drums
'heatrnent: A drum is designated by the typical or nominal amount of material it holds, not by its actual internal volume. 208-liter (55-gallon), and 114-liter (30-gallon) drums are stored on a standard pallet which measures 1.22 m x 1.22 m x 0.13 m and accommodates up to four of each of these drum sizes. Based on the assumption that four drums are stored in an area measuring (pallet length) by (pallet width + aisle space), the storage volume of one of these containers is calculated as:
61-liter (16-gallon) and 30-liter (8-gallon) drums are also stored on a standard pallet which can accommodate up to nine of each of these drum sizes. Based on the assumption that nine drums are stored in an area measuring (pallet length) by (pallet width + aisle space), the storage volume of one of these containers is calculated as:
Disposal:
The disposal volume is equal to the container's greatest diameter squared times the container's greatest height. This volume results in a rectangular column, which is the space consumed by the container in the burial grounds. Therefore, the disposal volume is calculated as:
Footprint: The amount of floor space the container takes up is referred to as the footprint. The footprint is calculated in a manner similar to the storage volume, but the height factor is excluded.
416-liter (110-gallon) and 322-liter (85-gallon) drums are stored on an overpack pallet which measurcs 1.63 m x 1.63 m x 0.13 m and accommodates up to four of each of these drum sizes. Based on the assumption that four drums are stored in an area measuring (overpack pallet length) hy (overpack pallet width + aisle space), the footprint of one of these containers is calculated as: 
1/4 x ballet length) x (pallet width + aisle space)
61-liter (16-gallon) and 30-liter (8-gallon) drums are also stored on a standard pallet which can accommodate up to nine of each of these drum sizes. Based on the assumption that nine drums are stored in an area measuring (pallet length) hy (pallet width + aisle space), the footprint of one of these containers is calculated as:
Drum Equivalents: A drum equivalent is the storage volume of a drum expressed in terms of the number of reference 208-liter drums (1A2) displaced. Drum equivalents are listed in Table 3 -1. The discussion below describes how the equivalents for each drum size are calculated. In all calculations, it is assumed that the pallets are loaded as full as possible.
The oversized drums (322-liter and 416-liter) are stored in the same manner as the reference drums. The only difference is in the area of the footprint. The ratio of the footprints gives the drum equivalents: = = 1.031/0.647 = 1.594
The 114-liter drum and all 208-liter drums are identical as far as storage volume is concerned Thus their drum equivalents are exactly 1.
The small drums (61-liter and 30-liter) are stored 9 drums per pallet instead of 4 drums per pallet for the reference drums. If the small drums are placed on top of two 208-liter drum tiers. then nine of these drums displace four standard drums, giving a drum equivalent of 4/9 = 0.44. On the other hand, if the small drums are not stacked, then the nine small drums displace 12 standard drums, giving a drum equivalent of 12/9 = 1.33.
1/9 x ballet length) x ballet width + aisle space) (over-size drum footprint)/(refernce drum footprint) Storage: The storage volume of each commonly used box is based on its external volume @Ius an allowance for aisle space) and the number of boxes to be stacked. Boxes are placed side-byside lengthwise until they are 0.9 meters from the wall of the building. It is assumed that only boxes of equal dimensions are stacked. The volume consumed when storing boxes can be expressed by the following equation:
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= (external box length + aisle space) x (external box width)
x 3/(nwnber of boxes to be stackd) x (reference height)
Drum Equivalents: Table 4 
Dispasal:
The disposal volume is equal to the external volume of the box.
Footprint:
The footprint is assumed to be equal to the area of the box, including an allowance for aisle space between rows.
= (external box length + aisle space) x (enrernal box width) External volumes are calculated using the greatest lengths of any dimension and an equation that follows the periphery of the wntainer. Internal volumes are calculated from space that may be occupied by waste. This includes or neglects when reasonable the space occupied by supporting members (e.&, the hoops in a drum).
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Containers with an asterisk are not design specific. The unknown dimensions are calculated using the efficiencies assumed in the table. The MB containers originate from the specification WHC-S-0456, Rev. 0.
MB-VI and the "Sea Land" are assumed to be stacked two-high based on weight Limb. Remaining boxes are assumed to be stacked three-high.
Values for volumes, drum equivalents, and areas may not match values calculated from dimensions due to rounding. Storage: The LECs are special containers fabricated for use in retrieval operations of long-length equipment from the single-shell and double-shell tanks. Currently there are nine LECs identified as containers to be used for disposal of the long-length equipment. It is assumed that these LECs will be shipped to CWC for interim storage. This container is not stacked, hut it IS assumed that similar containers will he grouped in units of two such that their long dimensions are parallel to each other with no space between them and with 0.9 m of aisle space on all four sides of a group.
Long-Length Equipment Containers
The storage volume is therefore calculated as: .
Other Containers
.
Treatment: The treatment volume is equal to the internal volume of the container.
Storage: It is assumed that the containers will be placed on rectangles of pallets (either I .22-m pallets or 1.63-111 pallets, depending on the dimensions of the container). The containers are placed on the smallest number of pallets as possible. (For example, the ion exchange column measures 0.46 meters in diameter by 1.76 meters long. This object will fit on a rectangle that is 1 pallet wide by 2 pallets long 11.22 m by 2.44 m].) It is also assumed that like containers will be placed adjacent to each other to form rows, similar to the arrangement of boxes, with aisle space of 0.9 m separating each row. Since the containers are not stacked, the effective height of the container is the same as the height of three tiers of standard 208-liter drums. The storage volume is calculated as: = (total length of pallets + aisle space) x (total width of pallets) x 3 x lrefemce height)
Drum Equivalents: The drum equivalent volume is found simply by dividing the storage volume of the container by the storage volume (0.657 m) of the standard 208-liter drum (lA2).
Disposal: The disposal volume is also assumed to be equal to the external volume of the container.
Footprint: The footprint is assumed to be equal to the length of the pallets times the width of the pallets, including an allowance for aisle space on all sides of the rectangle. 
